Abstract. We introduce a new notion of fuzzy r -interior which is an extension of Chang's fuzzy interior. Using fuzzy r -interior, we define fuzzy r -semiopen sets and fuzzy rsemicontinuous maps which are generalizations of fuzzy semiopen sets and fuzzy semicontinuous maps in Chang's fuzzy topology, respectively. Some basic properties of fuzzy r -semiopen sets and fuzzy r -semicontinuous maps are investigated.
Definition 2.1 (see [3, 7, 8] ). A fuzzy topology on X is a map -: I X → I which satisfies the following properties: Definition 2.2 (see [3] ). A family of closed sets in X is a map Ᏺ : I X → I satisfying the following properties:
Let -be a fuzzy topology on X and Ᏺ -: I X → I a map defined by Ᏺ -(µ) = -(µ c ).
Then Ᏺ -is a family of closed sets in X. Also, let Ᏺ be a family of closed sets in X and -Ᏺ : I X → I a map defined by -Ᏺ (µ) = Ᏺ(µ c ). Then -Ᏺ is a fuzzy topology on X.
The notions of fuzzy semiopen, semiclosed sets and the weaker forms of fuzzy continuity which are related to our discussion, can be found in [1, 9] . Definition 2.3 (see [4] ). Let (X, -) be a fuzzy topological space. For each r ∈ I 0 and for each µ ∈ I X , the fuzzy r -closure is defined by
From now on, for r ∈ I 0 we will call µ a fuzzy r -open set of X if -(µ) ≥ r , µ a fuzzy r -closed set of X if Ᏺ(µ) ≥ r . Note that µ is fuzzy r -closed if and only if µ = cl(µ, r ).
Let (X, -) be a fuzzy topological space. For an r -cut -r = {µ ∈ I X | -(µ) ≥ r }, it is obvious that (X, -r ) is a Chang's fuzzy topological space for all r ∈ I 0 .
3. Fuzzy r -interior. Now, we are going to define the fuzzy interior operator in (X, -). Definition 3.1. Let (X, -) be a fuzzy topological space. For each µ ∈ I X and each r ∈ I 0 , the fuzzy r -interior of µ is defined as follows:
The operator int :
Obviously, int(µ, r ) is the greatest fuzzy r -open set which is contained in µ and int(µ, r ) = µ for any fuzzy r -open set µ. Moreover, we have the following results. 
So, by the definition of fuzzy r -interior, int
Note that -(µ) ≥ r if and only if int(µ, r ) = µ. Suppose that int(µ, r ) = µ. Then -(µ) < r and hence there is an α ∈ I such that -(µ) < α < r. Since r = {s ∈ I 0 | int(µ, s) = µ}, there is an s ∈ I such that -(µ) < α < s ≤ r and int(µ, s) = µ. Since -(µ) < s, int(µ, s) = µ. This is a contradiction. (1), (2) , (3), (4), (5) , and (6) of Theorem 3.2. Let -: I X → I be a map defined by
Then -is a fuzzy topology on X such that int = int -.
This is a contradiction. Therefore
This is a contradiction. Therefore -( µ i ) ≥ -(µ i ). Next we will show that int = int -. Note that for s ≤ r ,
On the other hand, let ρ ≤ µ and int(ρ, s) = ρ for s ≤ r . Then by (6) 
Therefore, int -(µ, r ) = int(µ, r ). Hence the theorem follows.
If int : I X ×I 0 → I X is a fuzzy interior operator on X, then for each r ∈ I 0 , int r :
is a Chang's fuzzy interior operator on X. Fuzzy r -interior is an extension of the Chang's fuzzy interior. 
Proof. (⇒). This direction (⇒) is obvious. (⇐)
. (1), (2), (4), and (5) are obvious.
For a family {µ i } i∈Γ of fuzzy sets in a fuzzy topological space X and r ∈ I 0 , cl(µ i ,r ) ≤ cl( µ i ,r ), and the equality holds when Γ is a finite set. Similarly int(µ i ,r ) ≥ int( µ i ,r ) and int(µ i ,r ) = int( µ i ,r ) for a finite set Γ .
Theorem 3.5. For a fuzzy set µ in a fuzzy topological space X and r
Proof. Similarly we can show (2).
Fuzzy r -semiopen sets
Definition 4.1. Let µ be a fuzzy set in a fuzzy topological space (X, -) and r ∈ I 0 . Then µ is said to be
Theorem 4.2. Let µ be a fuzzy set in a fuzzy topological space (X, -) and r ∈ I 0 . Then the following statements are equivalent:
(1) µ is a fuzzy r -semiopen set.
(2) µ c is a fuzzy r -semiclosed set.
Proof. (1) (2). The proof follows from Theorem 3.5.
(1)⇒(3). Let µ be a fuzzy r -semiopen set of X. Then there is a fuzzy r -open set
Hence µ is a fuzzy r -semiopen set.
(2) (4). The proof is similar to the proof of (1) (3). 
Hence µ i is a fuzzy r -semiopen set.
(2) It follows from (1) using Theorem 4.2.
Definition 4.4. Let (X, -) be a fuzzy topological space. For each r ∈ I 0 and for each µ ∈ I X , the fuzzy r -semiclosure is defined by
and the fuzzy r -semi-interior is defined by
Obviously scl(µ, r ) is the smallest fuzzy r -semiclosed set which contains µ and sint(µ, r) is the greatest fuzzy r -semiopen set which is contained in µ. Also, scl(µ, r)=µ for any fuzzy r -semiclosed set µ and sint(µ, r ) = µ for any fuzzy r -semiopen set µ. Moreover, we have
Also, we have the following results: 
Then clearly -is a fuzzy topology on X. The next two theorems show the relation between r -semiopenness and semiopenness. (X, -r ) .
Theorem 4.7. Let µ be a fuzzy set in a fuzzy topological space (X, -) and r ∈ I 0 . Then µ is fuzzy r -semiopen (r -semiclosed) in (X, -) if and only if µ is fuzzy semiopen (semiclosed) in
Proof. The proof is straightforward.
Let (X, T ) be a Chang's fuzzy topological space and r ∈ I 0 . Recall [3] that a fuzzy topology T r : I X → I is defined by
Theorem
Let µ be a fuzzy set in a Chang's fuzzy topological space (X, T ) and r ∈ I 0 . Then µ is fuzzy semiopen (semiclosed) in (X, T ) if and only if µ is fuzzy rsemiopen (r -semiclosed) in (X, T r ).
Proof. The proof is straightforward. (1) f is a fuzzy r -continuous map. , r ) ) for each fuzzy set µ of Y .
Fuzzy r -continuous and fuzzy r -semicontinuous maps
Proof.
(1)⇒(2). Let f be fuzzy r -continuous and ρ any fuzzy set of X.
(2)⇒(3). Let µ be any fuzzy set of Y . By (2), 
By Theorem 3.5,
Thus f is fuzzy r -continuous.
Theorem 5.3. Let (X, -), (Y , ᐁ) and (Z, ᐂ) be three fuzzy topological spaces and
Proof. The proof is straightforward. (1) f is a fuzzy r -semicontinuous map. , r ) ) for each fuzzy set µ of Y .
Proof. The proof is similar to Theorem 5.2. Let (X, -) be a fuzzy topological space as described in Example 4.6 and let
1 is a fuzzy 1/2-semiopen set and hence f is a fuzzy 1/2-semicontinuous map. On the other hand, Let X = I and µ, ρ, and λ be fuzzy sets of X defined as
(5.9)
Define -1 : I X → I and -2 : I X → I by
(5.10)
Then clearly -1 and -2 are fuzzy topologies on X. Consider the map f :
Thus f is a fuzzy 1/2-open map and hence a fuzzy 1/2-semiopen map. On the other hand, because the only fuzzy 1/2-closed set containing λ is1, λ = f (1) is not a fuzzy 1/2-semiclosed set of (X, -2 ). Thus f is not a fuzzy 1/2-semiclosed map. (4) A fuzzy r -closed (hence r -semiclosed) map need not be a fuzzy r -semiopen map.
Let X = I and µ, ρ, and λ be fuzzy sets of X defined as Thus f is a fuzzy 1/2-closed map and hence a fuzzy 1/2-semiclosed map. On the other hand, the only fuzzy 1/2-open set contained in λ c is0, hence λ c = f (1) is not a fuzzy 1/2-semiopen set of (X, -2 ). Thus f is not a fuzzy 1/2-semiopen map.
The next two theorems show that a fuzzy continuous (open, closed, semicontinuous, semiopen, semiclosed, resp.) map is a special case of a fuzzy r -continuous (r -open, r -closed, r -semicontinuous, r -semiopen, r -semiclosed, resp.) map. Proof. The proof is straightforward.
